ABSTRACT. We investigate some geometric aspects of lightlike hypersurfaces of indefinite Kenmotsu manifolds, tangent to the structure vector field, by paying attention to the geometry of leaves of integrable distributions. Theorems on parallel vector fields, Killing distribution, geodesibility of their leaves are obtained. The geometric configuration of such lightlike hypersurfaces and leaves of its screen integrable distributions are established. We show that no totally contact umbilical leaf of a screen integrable distribution of a lightlike hypersurface can be an extrinsic sphere. We also prove that the geometry of any leaf of an integrable distribution is closely related to the geometry of a normal bundle.
Introduction
In 1971, K. Kenmotsu studied a class of contact Riemannian manifolds satisfying some special conditions. We call them Kenmotsu manifolds [10] . Several authors have studied properties of Kenmotsu manifolds since then. In [9] , for instance, the authors partially classified Kenmotsu manifolds and considered manifolds admitting a transformation which keeps the Riemannian curvature tensor and Ricci tensor invariant. The contact geometry has significant use in differential equations, phase spaces of dynamical systems (see details in [13] and [22] , for instance), but the literature about its lightlike case is very limited. Some specific discussions on this matter can be found in [19] , [20] and references therein.
The present paper aims to investigate the geometry of lightlike hypersurfaces of indefinite Kenmotsu manifolds, tangent to the structure vector field.
As is well known, the geometry of lightlike submanifolds [5] is different because of the fact that their normal vector bundle intersects with the tangent bundle. Thus, the study becomes more difficult and strikingly different from the study of non-degenerate submanifolds. This means that one cannot use, in the usual way, the classical submanifold theory to define any induced object on a lightlike submanifold. To deal with this anomaly, the lightlike submanifolds were introduced and presented in a book by Duggal and Bejancu [5] . They introduced a non-degenerate screen distribution to construct a nonintersecting lightlike transversal vector bundle of the tangent bundle. Several authors have studied lightlike hypersurfaces of semi-Riemannian manifolds (see [6] and many more references therein).
In physics, lightlike hypersurfaces are interesting in general relativity since they produce models of different types of horizons. On the latter, the relationship between Killing and geodesic notions is well understood. Lightlike hypersurfaces are also studied in the theory of electromagnetism (see for instance [5, Ch. 8 
]).
In a totally umbilical real lightlike hypersurface of an indefinite Kähler space form, Duggal and Bejancu proved that the nonzero mean curvature vector satisfies partial differential equations which imply that the nonzero mean curvature vector is not parallel. The usual terminology says that such an umbilical lightlike submanifold is not an extrinsic sphere (see [3] for more details). As the notion of totally umbilical submanifolds of Kählerian manifolds corresponds to that of totally contact umbilical submanifolds of Sasakian manifolds [11] , the author in [16] showed that, in a totally contact umbilical lightlike hypersurface of an indefinite Sasakian space form, the nonzero mean curvature vector also is not parallel. But in [18] it is proved that any totally contact umbilical leaf of a screen integrable distribution of a lightlike hypersurface in an indefinite Sasakian space form is an extrinsic sphere.
In this paper, we focus on notions similar to those mentioned above as well as those given in [7] , [14] , [15] and [17] on lightlike hypersurfaces of indefinite Sasakian manifolds. It is important to notice that Kenmotsu manifolds are different from Sasakian manifolds.
The paper is organized as follows. In Section 2, we recall some basic definitions for indefinite Kenmotsu manifolds and lightlike hypersurfaces of semiRiemannian manifolds. In Section 3, we give a decomposition of almost contact metrics of lightlike hypersurfaces in indefinite Kenmotsu manifolds which are tangential to the structure vector field, supported by an example, as well as theorems on Lie derivatives and parallel second fundamental form. In Section 4, we investigate the geometry of integrable distributions. Theorems on parallel vector fields, Killing distributions, geodesibility of lightlike hypersurfaces and
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of leaves of integrable distributions D, D 0 ⊥ ξ and D 0 are stated. By Theorems 5.4, 5.8 and 5.9 in Section 5, we establish the geometric configuration of such lightlike hypersurfaces, its screen distributions and leaves of its integrable screen distributions in Kenmotsu space forms. A characterization of totally contact umbilical lightlike hypersurfaces is given (Theorem 5.7). We show that no totally contact umbilical leaf of an integrable screen distribution of a lightlike hypersurface can be an extrinsic sphere (Theorem 5.10). By Theorem 5.12, we characterize the geometry of any leaf of an integrable screen distribution.
Preliminaries
Let M be a (2n + 1)-dimensional manifold endowed with an almost contact structure (φ, ξ, η), i.e. φ is a tensor field of type (1, 1), ξ is a vector field, and η is a 1-form satisfying
Then (φ, ξ, η, g) is called an indefinite almost contact metric structure on M if (φ, ξ, η) is an almost contact structure on M and g is a semi-Riemannian metric on M such that, for any vector field
If, moreover, (
where ∇ is the Levi-Civita connection for the semi-Riemannian metric g, we call M an indefinite Kenmotsu manifold (see [8] for details). Here, without loss of generality, the vector field ξ is assumed to be spacelike, that is, g(ξ, ξ) = 1. Since the Kenmotsu structure defined in [10] differs to the indefinite Kenmotsu one only by the positiveness of the metric involved, the main results in [10] remain unchanged for semiRiemannian case.
A plane section σ in T p M is called a φ-section if it is spanned by X and φ X, where X is a unit tangent vector field orthogonal to ξ. The sectional curvature of a φ-section σ is called a φ-sectional curvature. If a Kenmotsu manifold M has constant φ-sectional curvature c, then, by virtue of [10, Proposition 12] , the curvature tensor R of M is given by
for any vector fields X, Y , Z on M .
FORTUNÉ MASSAMBA
A Kenmotsu manifold M of constant φ-sectional curvature c will be called Kenmotsu space form and denoted M (c).
If a (2n + 1)-dimensional Kenmotsu manifold M has a constant φ-sectional curvature c, then the Ricci tensor Ric and the scalar curvature r are given by [10] 
is a distribution of rank 1 on M [5] : T M ⊥ ⊂ T M and then coincides with the radical distribution Rad
is called a screen distribution and is often denoted by S(T M ). Existence of S(T M ) is secured
provided M is paracompact. However, in general, S(T M ) is not canonical (thus it is not unique) and the lightlike geometry depends on its choice but it is canonically isomorphic to the vector bundle T M/ Rad T M [12] . A lightlike hypersurface endowed with a specific screen distribution is denoted by the triple (M, g, S(T M )). As T M ⊥ lies in the tangent bundle, the following result has an important role in studying the geometry of a lightlike hypersurface [5] .
where ∇ * X P Y and A * E X belong to Γ(S(T M )). C, A * E and ∇ * are called the local second fundamental form, the local shape operator and the induced connection, respectively, on S(T M ). The induced linear connection ∇ is not a metric connection and we have
Finally, using (11) and (12), the curvature tensor fields, R and R of M and M are related as
where
Lightlike hypersurfaces of indefinite Kenmotsu manifolds
Let (M, φ, ξ, η, g) be an indefinite Kenmotsu manifold and (M, g) be a lightlike hypersurface, tangent to the structure vector field ξ (ξ ∈ T M ). If E is a local section of T M ⊥ , then g(φE, E) = 0, and φE is tangent to M . Thus 
are linearly independent at each point of M . Let g be the semi-Riemannian metric defined by g(e i , e j ) = 0, for all i = j, i, j = 1, 2, . . . , 7 and g(e k , e k ) = 1, for all k = 1, 2, 3, 4, 7, g(e m , e m ) = −1, for all m = 5, 6. That is, the form of the metric becomes
Let η be the 1-form defined by η(X) = g(X, e 7 ), for any X ∈ Γ(T M ). Let φ be the (1, 1) tensor field defined by φe 1 = −e 2 , φe 2 = e 1 , φe 3 = −e 4 , φe 4 = e 3 , φe 5 = −e 6 , φe 6 = e 5 , φe 7 = 0. Then using the linearity of φ and g, we have φ 
Thus, the tangent space T M is spanned by {U i } 1≤i≤6 , where U 1 = e 1 , U 2 = e 2 − e 5 , U 3 = e 3 , U 4 = e 4 , U 5 = e 6 , U 6 = ξ and the 1-dimensional distribution T M ⊥ of rank 1 is spanned by E, where E = e 2 − e 5 . It follows that T M ⊥ ⊂ T M . Then M is a 6-dimensional lightlike hypersurface of M . Also, the transversal bundle N (T M ) is spanned by N = 1 2 (e 2 + e 5 ). On the other hand, by using the almost contact structure of M and also by taking Moreover, from (8) and (20) we obtain the decompositions
. (23) Now we consider the distributions on M ,
Let us consider the local lightlike vector fields
where R and Q are the projection morphisms of T M into D and D , respectively, and u is a differential 1-form locally defined on M by u(·) := g(V, ·). Applying φ to X and (1), one obtains φX = φX + u(X)N , where φ is a tensor field of type (1, 1) defined on M by φX := φRX. In addition, we obtain, for any
By using (1) we derive g(φX, φY
(26) For future use, we have the following identities: for any X, Y ∈ Γ(T M ), 
for any X, Y ∈ Γ(T M ).
P r o o f. The proof follows by a direct calculation.
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The relation (32) can be written in terms of B using the following relation,
Since the geometry of a lightlike hypersurface depends on the choice of screen distribution, it is important to investigate the relationship between geometric objects induced by two screen distributions. Suppose a screen S(T M ) changes to another screen S(T M ) . Following are the transformation equations due to this change (see details in [5, pp. 87] ).
where 
It is easy to check that the Lie derivative L V is unique, that is, L V is independent of S(T M ), if and only if, the second fundamental form h (or equivalently B) of M vanishes identically on M .
Let M (c) be an indefinite Kenmotsu space form and M be a lightlike hypersurface of M (c). Let us consider the pair {E, N } on U ⊂ M (see Theorem 2.1) and by using (18), we obtain 
Moreover, if τ (ξ) = 1, then ξ is a Killing vector field with respect to the second fundamental form B if and only if M is totally geodesic.
P r o o f. Using (19) , we obtain
Likewise, using again (19), we have
Subtracting (37) and (38), we obtain
From (83) and after calculations, the left hand side of (39) becomes
The expressions (39) and (40) 
The last assertion is obvious by the definitions of Killing distribution and totally geodesic submanifold.
As an example to the last part of the Theorem 3.3, we have a lightlike hypersurface of an indefinite Kenmotsu space form, tangent to the structure vector field ξ, with parallel vector field U or V . In fact, when the vector field U or V is parallel, the differential 1-form τ vanishes on M and consequently, the equivalence of Theorem 3.3 holds.
Next, we give a characterization on parallel lightlike hypersuface of an indefinite Kenmotsu manifold. In fact, it shows that there are not non-totally geodesic totally umbilical lightlike hypersurfaces of indefinite Kenmotsu manifolds, tangent to the structure vector field ξ. 
From (19) and using (36), the left hand side of (42) becomes
From the expressions (42) and (43) we complete the proof.
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This means that any parallel lightlike hypersurface M of an indefinite Kenmotsu manifold M admits a metric connection.
The covariant derivative of the second fundamental form h depends on ∇, N and τ which depend on the choice of the screen vector bundle. The covariant derivatives ∇ of h = B ⊗ N and ∇ of h = B ⊗ N in the screen distributions S(T M ) and S(T M ) , respectively, are related as follows:
It is easy to check that the parallelism of h is independent of the screen distribution S(T M ) (∇ h ≡ ∇h) if and only the second fundamental form B of M vanishes identically on M .
From (3) and (18), a direct calculation shows that
Ä ÑÑ 3.5º Let (M, g, S(T M )) be a lightlike hypersurface of an indefinite Kenmotsu manifold (M , g) with ξ ∈ T M . Then, the covariant derivative of v and the Lie derivative of g with respect to the vector field U are given, respectively, by, for any
P r o o f. The proof of (44) and (45) follows from direct calculations.
The Lie derivative (45) can be written in terms of the second fundamental form C of S(T M ) using the relation
Example 3.6. Let M be a hypersurface of M defined in the example 3.1. The tangent space T M is spanned by {U i } 1≤i≤6 , where
of rank 1 is spanned by E, where E = e 2 − e 5 . Also, the transversal bundle
Denote by ∇ the Levi-Civita connection on M . Then, by straightforward calculations, we obtain
Using these equations above, the differential 1-form τ vanishes i.e. τ (X) = 0, for any X ∈ Γ(T M ). So, from the Gauss and Weingarten formulae we have 
Screen integrable lightlike hypersurfaces of indefinite Kenmotsu manifolds
Let M be a lightlike hypersurface of an indefinite Kenmotsu space form M (c) with ξ ∈ T M . From the differential geometry of lightlike hypersurfaces, we recall the following desirable property for lightlike geometry. It is known that lightlike submanifolds whose screen distribution is integrable have interesting properties. Now, we study the geometry of integrable distributions with specific attention to the screen distribution 
Using (27) and the fact that φ(D ⊥ ξ ) = D, we complete the proof.
Note that the Theorem 4.1 also holds when the distribution D ⊥ ξ is replaced with D. 
P r o o f. If the screen distribution S(T M ) of a lightlike hypersurface M is integrable, then, from (44) and using (28), we have, for any X, Y ∈ Γ(T M ),
On the other hand, using (28), we have
and
Putting (49) and (50) together in (48), we obtain (47).
Let us assume that the screen distribution S(T M ) of M is integrable and let M be a leaf of S(T M ). Then, using (11) and (15), we obtain, for any X, Y ∈ Γ(T M ),
where ∇ and h are the Levi-Civita connection and second fundamental form of M in M . Thus
In the sequel, we need the following lemma.
Ä ÑÑ 4.4º Let (M, g, S(T M )) be a screen integrable lightlike hypersurface of an indefinite Kenmotsu manifold (M, g) with ξ ∈ T M and M be a leaf of S(T M ).
Then, for any X ∈ Γ(T M ),
P r o o f. From a straightforward calculation we complete the proof.
FORTUNÉ MASSAMBA
It is well known that the second fundamental form and the shape operators of a non-degenerate hypersurface (in general, submanifold) are related by means of the metric tensor field. Contrary to this, we see from Section 2 that in the case of lightlike hypersurfaces, the second fundamental forms on M and their screen distribution S(T M ) are related to their respective shape operators A N and A * E . As the shape operator is an information tool in studying the geometry of submanifolds, their studying turns out very important. For instance, in [6] a class of lightlike hypersurfaces was considered, with shape operators the same as the ones of their screen distribution up to a conformal non zero smooth factor in F (M ). That work gave a way to generate, under some geometric conditions, an integrable canonical screen (see [6] for more details).
Next, we study these operators and give their implications in a lightlike hypersurface of indefinite Kenmotsu manifolds with ξ ∈ T M .
ÈÖÓÔÓ× Ø ÓÒ 4.5º Let (M, g, S(T M )) be a screen integrable lightlike hypersurface of an indefinite Kenmotsu manifold (M, g) with ξ ∈ T M and M be a leaf of S(T M ). Then we have (i) The vector field U is parallel with respect to the Levi-Civita connection ∇ on M if and only if
and v and τ vanish on M .
(ii) The vector field V is parallel with respect to the Levi-Civita connection ∇ on M if and only if
and u and τ vanish on M .
P r o o f. (i)
Suppose U is parallel with respect to the Levi-Civita connection ∇ on M . Then, by using (54), we have, for any X ∈ Γ(T M ),
Since
Apply φ to (57) and using (25) and the fact that φU = 0, we obtain
since θ(X) = 0, for any X ∈ Γ(T M ). Putting (58) into (54) and using (29), one obtains v(X)ξ − τ (X)U = 0 which is equivalent to v(X) = 0 and τ (X) = 0.
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Since A N X ∈ Γ(T M ), then (58) is reduced to A N X = u(A N X)U . The converse is obvious. In the similar way, by using (55) the assertion (ii) follows.
ÓÖÓÐÐ ÖÝ 4.6 (to Proposition 4.5)º Let (M, g, S(T M )) be a screen integrable lightlike hypersurface of an indefinite Kenmotsu manifold (M, g) with ξ ∈ T M and M be a leaf of S(T M ) such that U and V are parallel with respect to the Levi-Civita connection ∇ on M . Then, the type number t (x) of M (with
P r o o f. The proof follows from Proposition 4.5.
Let W be an element of φ(T M ⊥ ) ⊕ φ(N (T M )) which is a non-degenerate vector subbundle of S(T M ) of rank 2. Then there exist non-zero functions a and b such that
W = aV + bU.(61)
It is easy to check that a = v(W ) and b = u(W ). Let ω be a differential 1-form locally defined by ω(·) = g(W, ·).

Ä ÑÑ 4.7º Let (M, g, S(T M )) be a lightlike hypersurface of an indefinite Kenmotsu manifold (M, g) with ξ ∈ T M . Then, the covariant derivative of ω and the Lie derivative of g with respect to the vector field W are given, respectively, by
P r o o f. Using (30) and (44), we obtain, for any X, Y ∈ Γ(T M ),
which proves (62) and (63) follows from a direct calculation.
From (33) and (46), one obtains, for any X, Y ∈ Γ(T M ),
ω(∇ X Y ) = v(W )B(X, φY ) + u(W )C(X, φY ) + ω(X)η(Y ).(65)
Ä ÑÑ 4.8º Let (M, g, S(T M )) be a screen integrable lightlike hypersurface of an indefinite Kenmotsu manifold (M, g) with ξ ∈ T M and M be a leaf of S(T M ). Then, for any, X, Y ∈ Γ(T M ),
P r o o f. Using (51) and (52), we obtain, for any X, Y ∈ Γ(T M ),
which completes the proof.
Ì ÓÖ Ñ 4.9º Let (M, g, S(T M )) be a lightlike hypersurface of an indefinite Kenmotsu manifold (M, g) with ξ ∈ T M . Then, the distribution D 0 ⊥ ξ is integrable if and only if
P r o o f. The proof follows from a direct calculation.
Note that when the distribution D 0 is integrable, the relations (68) and (69) are satisfied and vice versa.
Ì ÓÖ Ñ 4.10º Let (M, g, S(T M )) be a lightlike hypersurface of an indefinite Kenmotsu manifold (M, g) with ξ ∈ T M . Suppose the distribution
D 0 ⊥ ξ is integrable. Let M be a leaf of D 0 ⊥ ξ . Then (i) If M
is totally geodesic in M , then M is auto-parallel with respect to the Levi-Civita connection ∇ in M and φ(T M ⊥ ) ⊕ φ(N (T M )) is a Killing distribution on M . (ii) If M is parallel with respect to the Levi-Civita connection ∇ in M , then
M is totally geodesic.
is an orthogonal basis of D 0 . It is readily checked that, for
The auto-parallelism of M follows from (66). Using (63), (66), (67) and the fact that ω(X) = 0, for all X ∈ Γ(D 0 ⊥ ξ ),
(ii) If M is parallel with respect to the connection in M , then, for any 
Also, using (47), we obtain, for any X, Y ∈ Γ(T M ),
From (70) and (71), we get h (X, Y ) = 0 which completes the proof.
Note that, the Lie derivative (63) can be expressed in terms of Lie derivatives (32) and (45) 
Ì ÓÖ Ñ 4.11º Let (M, g, S(T M )) be a lightlike hypersurface of an indefinite Kenmotsu manifold (M, g) with ξ ∈ T M . Suppose the distribution D 0 is integrable. Let M be a leaf of D 0 . Then, the following assertions are equivalent:
P r o o f. The equivalence of (i) and (ii) follows from direct calculations. Using the relation (72), we obtain the equivalence of (iii) and (iv). Next we prove the equivalence of (i) and (iii). Using the fact that ω vanishes on M and the relation (65), and since D 0 is integrable, (63) becomes, for any 
The converse is obvious i.e if the relation (74) 
Totally contact umbilical leaf of integrable screen distributions
In this section, we deal with the geometry of the mean curvature vector of a leaf of an integrable screen distribution of a lightlike hypersurface M of an indefinite Kenmotsu space form M (c) by introducing a new concept. First of all, a submanifold M is said to be a totally umbilical lightlike hypersurface of a semi-Riemannian manifold M if its local second fundamental form B satisfies
where ρ is a smooth function on U ⊂ M . If we assume that M is a totally umbilical lightlike hypersurface of an indefinite Kenmotsu manifold M with ξ ∈ T M , using (27), we have 0 = B(ξ, ξ) = ρ. Hence M is totally geodesic. Therefore we have:
ÈÖÓÔÓ× Ø ÓÒ 5.1º Let (M, g) be a lightlike hypersurface of an indefinite Ken-
It follows from the Proposition 5.1 that a Kenmotsu M (c) does not admit any non-totally geodesic, totally umbilical lightlike hypersurface. From this point of view, Bejancu [1] considered the concept of totally contact umbilical semiinvariant submanifolds. The notion of totally contact umbilical submanifolds was first defined by Kon [11] .
It is now important to investigate the parallelism of the nonzero mean curvature vector by regarding the effect of the totally contact umbilical condition on the geometry of lightlike submanifolds in Kenmotsu manifolds case. As it was done in case of lightlike hypersurfaces of indefinite Sasakian manifolds [18] , the terminology of extrinsic sphere [3] is also going to be used in the case of totally contact geodesic submanifolds. We say that a totally contact umbilical submanifold is an extrinsic sphere when it has a parallel non zero mean curvature vector [3] .
A submanifold M is said to be totally contact umbilical if its second fundamental form h satisfies [1] 
for any X, Y ∈ Γ(T M ), where H is a normal vector field on M (that is H = λN , λ being a smooth function on U ⊂ M ). Using (27), it is easy to check that a totally contact umbilical lightlike hypersurface of an indefinite Kenmotsu manifold is η-totally umbilical.
ÈÖÓÔÓ× Ø ÓÒ 5.2º Let (M, g) be a totally contact umbilical lightlike hypersurface of an indefinite Kenmotsu manifold
P r o o f. Using (26) and (32), one obtains, for any
In the sequel, we need the following identities and lemma. For any
P r o o f. The proof follows from direct computing using the identities (17), (27) and (77).
Note that a hypersurface of a 3-dimensional indefinite Kenmotsu manifold, tangent to the structure vector field ξ is of dimension 1 and its tangent space is reduced to the distribution spanned by ξ which is non-degenerate. This means that the dimension 3 is too low to develop the theory and this agrees with the decomposition (23) which requires 2n − 4 ≥ 0, that is, n ≥ 2. 
P r o o f. Let M be a totally contact umbilical lightlike hypersurface. Since c = −1, the direct calculation of the right hand side in (18) shows that, for
Using (78), the equation (82) becomes
Regrouping like terms in (83) and using (26), we deduce
Putting X = E in (84), we find
Taking Y = V and Z = U in (85), we have (B(V, U ) = λ), E ·λ+λτ (E)−λ 2 = 0.
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Finally, substituting X = P X, Y = P Y and Z = P Z into (84) and taking into account that S(T M ) is non-degenerate, we obtain
Putting P X = ξ in (86), we have {ξ
Now suppose that there exists a vector field X 0 on some neighborhood of M such that P X 0 · λ + λτ (P X 0 ) = 0 at some point p in the neighborhood. Then, from (87) it follows that all vectors of the fibre
. This implies (80).
A part of Theorem 5.4 is similar to that on the generic submanifold of indefinite Sasakian manifolds case given in [16] . From the equations (79) and (80), the geometry of the mean curvature vector H of M is discussed. Some equations are similar to those of the indefinite Kählerian case (see [5] for details). From (79) and (80), we have ∇
This means that H is not parallel on M . 
Ä ÑÑ 5.5º Let M be a totally contact umbilical lightlike hypersurface of an indefinite Kenmotsu space form
M (c) with ξ ∈ T M . Then, the mean curvature vector H of M is (S(T M ) − ξ )-parallel, that is, ∇ ⊥ P X H = 0, P X = ξ, for all X ∈ Γ(T M ).
Ä ÑÑ 5.6º Let M be a lightlike hypersurface of an indefinite Kenmotsu manifold M with ξ ∈ T M . Then, M is D ⊥ ξ -totally geodesic if and only if, for any
X ∈ Γ(D ⊥ ξ ), A * E X = u(A N X)V .(i) M is D ⊥ ξ -totally geodesic, (ii) A * E X = 0, for all X ∈ Γ(D ⊥ ξ ), (iii) φ(T M ⊥ ) is D ⊥ ξ -parallel.
P r o o f. Since the screen distribution S(T M ) is totally umbilical, S(T M ) is totally geodesic, that is, for any
, u(A N X 0 ) = 0 and using Lemma 5.6, the equivalence of (i) and (ii) follows. Now, we want to show the equivalence of (ii) and (iii). First of all, we have
Writing the left hand side of (89) as
Suppose A *
In particular, by tak- We say that the screen distribution S(T M ) is totally contact umbilical if the local second fundament form C of S(T M ) satisfies
where α is a smooth function on U ⊂ M . If we assume that the screen distribution of the lightlike hypersurface M of an indefinite Kenmotsu manifold with ξ ∈ T M , is totally contact umbilical, then it follows that C is symmetric on Γ(S(T M )) and hence, by [5, Theorem 2.3, pp. 89], the distribution S(T M ) is integrable.
Ì ÓÖ Ñ 5.8º Let (M, g, S(T M )) be a lightlike hypersurface of an indefinite Kenmotsu space form M (c) with ξ ∈ T M such that S(T M ) is totally contact umbilical. Then S(T M ) is totally contact geodesic.
P r o o f. By a direct calculation of the right hand side in (44) and using (91), we get
Putting X = E in (92) and in the right hand side of (44), we obtain
Replacing
It is easy to check that, when the screen distribution S(T M ) of a lightlike hypersurface M with ξ ∈ T M is η-totally umbilical, its second fundamental form h * = C ⊗ E vanishes identically, that is, S(T M ) is totally geodesic. This allows us to say that Theorem 5.7 also holds when totally umbilical condition is replaced with η-totally umbilical condition on S(T M ). Let W be an element of T M ⊥ ⊕N (T M ) which is a non-degenerate distribution of rank 2. Then there exist non zero functions α and β such that
where α and β are defined as α = g( W , N ) and β = g( W , E). The Lie derivative L W of g with respect to the vector field W is given by, for any
Let A W be a tensor field of type (1, 1) locally defined by the combination of the shape operators A * E and A N , that is, for any X ∈ Γ(T M ), 
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The action of the Levi-Civita connection ∇ (defined in (51)) on the normal bundle T M ⊥ ⊕ N (T M ) is given by, for any X, Y ∈ Γ(T M ), It is well known that the interrelation between the second fundamental forms of the lightlike M and its screen distribution and their respective shape operators indicates that the lightlike geometry depends on the choice of a screen distribution. Therefore, it is important to investigate the relationship between some geometric objects induced, studied above, with the change of the screen distributions. We know that the local second fundamental form B of M on U is independent of the vector bundles (S(T M ), S(T M ⊥ )) and N (T M ). This means that all results of this paper which depend only on B are stable with respect to any change of those vector bundles.
Next, we discuss the effect of the change of screen distribution on the results which also depend on other geometric objects. Denote by κ the dual 1-form of in (34) ), characteristic vector field of the screen change, with respect to the induced metric g of M , that is, κ(X) = g(X, K), for all X ∈ Γ(T M ).
Let P and P be projections of T M on S(T M ) and S(T M ) , respectively with respect to the orthogonal decomposition of T M . So, any vector field X on M can be written as X = P X + θ(X)E = P X + θ (X)E, where θ(X) = g(X, N ) and θ (X) = g(X, N ) = θ(X) + κ(X). Then, using one of the relations in (34) we have, for any, X, Y ∈ Γ(T M ), P X = P X − κ(X)E and C (X, P Y ) = C (X, P Y ).
The relationship between the second fundamental forms C and C of the screen distributions S(T M ) and S(T M ) , respectively, is given by (using (34)) 
